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services available ffros Solo est f a re search and de?reXop]|int projtct, 
The firrt section irplains that solcost calpul&t^at aystea and* costs' ( 
perf praatice fox aolar heated and cooled it« and retrofit V * 
cohstrdctions r such as residential buildings and singlt zone 
coMaer&ial luilclings. for a typical analysis/ Solcost calculates the 
pprticmof load supplied* by solar, the optiau* si*e for th^ * * * ■* 
colltcSfc^ and the paylufek period' for the soltfr syrtea investaent 
coapargrPfcp a coavtntioiisl systea. la era a pie is given off^ as analysis 
for a .residence. Titles and sources of Solcost handbooks are lasted 
The second section introduces the operational and technical details 
for those faailiar with solar sv^tem engineering #nd eoapnter ^ 
technologies. (luthor/HLF) r * • \ 
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" Edii(gitors -. •• * ' \ 

^ / Mortgage Lenders/Barifcers \ *L 

You can use SOL COST with or without a background in 
4 ■ efi^neerirg aiid/or computer technology. 

* * * 
Section I — Introduction / 

Introduces you to SOLCOST — how it can be used and 

; w*at,SpLCOSTcando ( 

Section II — Technical Details \ )*\ 

Introduces the operational and technical details for those 
faihfliar with solar system engineering and computer' 
technologies ' 
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■'■'^W^^^^ilu^lwA^^m' atwi rvetrctftt constructions, 




r • Residential buildings '; \ 
: • Sin^softe coituiierda] buildings 

1* Show optimum size and performance characteristics 
forsol^^ 

X Show threat c^pari^ • 

conventional sry stems - 

3. Perform heat loads analysis for bmjdin^s (optional)^/ 
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For a typical ajnalysi§ t > 
SOLCOST ealciUates the 
portion of load * 
supplied bipolar. 




the optimum sue for the 
collector, 
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ifid tht payback period 
for the solar system 
investment comparid to 
a conventional system. 
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SQlJCCjSTcmbe used for comparative energy and 

Mc Regions : ; ■ - ■-. *' " \ 
• Different HVAC/Solar Systems 
» Enerro Alternatives - 




>LCOSTcan: 

ShoW the cost of the optimum solar system izt terms of 
ail*uplize«I — dollars per million BTU, , 

of solar systems 
evaluated by SOLCOST 

A) /Space and domestic water heating systems with air or 
/liquid collectors- 

B) / Absorption cycle air conditioning systems 

C) l Solar assisted heat pump systems ' m 

pj Passive systems 
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Solar Collector Types Available in SOLCOST 

1. SOLCOST can evaluate any flit plate collector for 
which the efficiency is known, 

2, SOLCOST can evaluate one-axis tracking and 
evacuated tubular type collectors. 



.1 J If you do mot h^vie bacJcgrouiid in tomputf r technology, i 
, , TheSOLCOST Handbook will provide alt the assistance " 
\ you need. • }s 

if youhavea faifliHwifcy witheapiputers, The SOLCOST 
Users' Guide -expkiift'how SCKOST can be usedby 
remote terminal on National Mrnesha ring Net wo rks* 

CYBERNET (Control DatafcrportjiD^r 

GHS (General Electric Information Service 

To obtain 

• The SOLCOST Solaf Heating Handbook 
„ with Building Heat Load A natysls (Conservation) 

• The SOLCOST Solar Heating and Cooling 
Handbook with Absorption Cycle Cooling 

• The SOtCOST^lar Heating Handbook 
with Solar Boosted Heat Pump 

• The SOLCOST Solar Passive Heating Handbook 

• The SOLCOST Solar Hot Water Handbook 

• The SOLCOST Users' Guide 

contact: 4^ ■' 

International Business Services, Inc. / 
Solar Group 
1010 Vermont Avenue 
Washington, D,C, 20005 i . *■ 
Tel: (202)628-1450 

SOLCOST software copies are also available. . 
To obtain 

• SOLCOST Software ( FORTRAN IV for CDC, 
IBM, UNIVA'C) 

• SOLCOST Technical Reference Manual 

or for immediate SOLCOST engineering design service, 
contact: * * 

Solar Environmental Engineering Co*, Inc. 
SOLCOST Service Center 
P.O. Box 1914 
Ft, Collins, Colorado 80522 
Tel: (303)221-4370 " Q 



* Users Guides for remote terminal operations will also be available from CVB 
Sales Representatives as of August, 1977. , 
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Input Parameter 



Userlnpuf 



Solar System Type 

:Fuel Type for Reference Heating System 
Fuel Type for Solar Auxiliary Heating System 
Collector Type 
Collector Tilt Angle , ' 
Collector A^muth Angle 
Site Location 

Building Heat Loss Coefficient 

Building Floor Area ** 

Solar System Fixed Initial Cost 

Solar Collector Installed Cost / Sq . Ft . 

Loan Interest Rate 

Loan Term 

LoarnDown Payment 

Property Tax Rate 

Inciotne Tax 'Rate 
. Irtflatjon of Maint*, Insur. Property Taxes 
^ Present Electricity Cost $/Kw-hr 

Electricity Cost Escalation Per Year 



' Explanation ©f Elected Inpu^Values 

Solar System TvN 
This input pararheter covers different types of solar 
systems jised for heating & cooling of buildings* For 
example,, the indicator (1) above signifies space heating 
with' liquid coHfectors, collector/storage heat exchanger, 
fan coils or air duct heat-exchanger systems, 

Fuel^Type for Reference (CenvenHonal), Heating System 
Fuel types include natural gas, electricity, fuel oil, LP gas 
and coal When you input an indicator (2) as above, it 
means electricity isjb^fu el used for the reference or 
conventional heating system. 
Fuel Type for Solar Auxiliary Heating System 
Thesf fuel types art usually the same as those for the 
reference heating system input parameter — natural 
gas,^Tectricity, fuel oil, LP gas and coal. The indicator 

(2) represents electricity, * 

Ccfllector Type 

^All collector types including liquid, air, evacuated tube, 
and others can be defined by this parameter, The indicator 

(3) represents a liquid, flat plate, 1 cover, selective 
absorber collector. 



1 

2 J 3 
3 

SS^D^ees) y 
+10; (Degrees) * 
DENVER 
> 4 8J(BTU/Sq,Ft;/Deg^Day) 
1 1950 (Sq.Feet) 
$1000, 
$12,00 

,09(9 percent) 
20, (Year) 
.22 (22 percent) 
£2 (2 percent) 
\ (30 percent) m 
4 percent) 

I percent) 
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COLLECTOR S^OPT^flZATIONBYSOLCOS^^ 

— flat platelglass selective . . ^ # 
Best solar collector size for tilt angle of 55 degrees is 400 sq.ft. 

Solar costs - 1000 fixed + 4800 collector 4- 900 storage 

Inpu^conventional system costs « 0 . 

tahtital solar investment ^$6700 Down payment $1500 

Financial scenario — residence 
CASH ROW SUMMARY 
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Fuel/Utility 
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Tax 


Loan 


Net 




Savings 
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Intent 


Savings 


Payment 


Cash Re 
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500 


70 


135 i 


468 ' 


181 


? — - 

570 


*94 


2 


; 530 


73 


140 


459 


180 


570. 


-53 
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76 


146 


449 


178 " 


570 


-8 
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665 

732 


79^ 
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1 175 
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*98 
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413' 


173 N . 
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228 
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id" 
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11 


1297 


104 


200 
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696 


13 
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112 . 


216 


284 


150 


570^ 


121 


14 


J726 ' 
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258 , 


145 
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960 
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121 


234V 
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139 


570 
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16 


2089 
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243| 


199 


133 


570 
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17 


2297 


131 


. 253^ 


166 


126^ 


570 


1470 


18 


' 2527" 


136 


263 


130 


118 


570 


1676 


19 


25JO 


*142 


273 


90 


109 


570 » 


1904 


20 


3058 


» 147 


284 


47 


- 99 


570 


2156 
















Totals 


28637 


2086 


4020 




3064 


11400 


12703 
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# 

Payback time for fuel savings to equal total investment . . . . 8.9 years j 
Payback time for net cash flow to equal down payment . . , . 9.9 years , ^ * 

Rate of return on net cash flow / , , , . 16,3 percent 

Annual portion of load provided by solar. 72,0 percent 

Annual energy savings with solar system rj ..... t 91.3 million btus 

Tax savings * income tax rate x (C -+ D) * lifts ■ 

Net cash flow ^ A — B — t + E — F 

* Similar calculations can be made for businesses and non-profit organizations where special considerations 
such as depreciation and tax deductions are accounted for. 
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iff -cycle eost&of a 
whul 1 syalcm vei ^ ws » re^i^ (conventior^l) HVAC 
system* ' • ' 

Hie approach used is to perform pne day lonffeompu- 
fations for each month of the year . This computation* 
utilizes historical weather data including minimum and 
maximum temperatures, average deffw ways, and percent 
sunshine values, 

Solar and weather data required for the solar analysis is 
stored in SOLCOST for 124 elites in the U,S, The user 
accesses this data simply by entering a three letter code 
forthedtynearerfhislocatiort, * 

Figure 1, below, Aows the flow chart for the SOLCOST 
analysis whkhepmputes the cost optimized solar collector 
size. Three type of analysis are coupled together in SQt- 
COST to evaluate active solar collection systems, They 
ar<e: . ■ 

(a) A building heating/coaling loads analylis 

(b) A life cycle cost analysis 

(c) The solar Collector/ system performance analysis „ r 




END 

Figure 1 : SOLCOST Flow Chart 
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Oven the appropriate input data, SOLCOSlr can make the Mowing analyses : 
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B) Gotf and pefonrance details for the 



9 Qost cpfaian colhctuf 




# PrPgrm\c3ulpulscx)stoptiimiinax^a 
rate erf return cfetennines best choto J 



m B^ies/friv^tor owners 



area 



ptjfmiA lanog aid ywiiB a driafled 
le ^db oort sial^rfer the input 
collector size. 

depredation diduefat m the cases of 



f^rivf shTjcttre description 



ments based a trans^ analysis 
which use 

IJthdiyof^dimGftfi. 



SOLCOST Space Heating 
and Cooling Loads Calculation 

The user has a chdSe of entering his own estimate of 
heating and /or cooling loads, or using one of the 
following four methods available in SOLCOST: 

1. f Entry of annual fuel usage records and existing HVAC 
system description by the retrofit user, SOLCQST will 
estimate space heating loads using reasonable assumptions - 
on equipment deficiencies, 

• ( 

2. Specification that the building v^ll meet ASHRAE Standard 
90-75 energy conservation in new building desipu The 

user inputs the building dimensions and jSOLCOST com- 
putes the overall thermal conductance which meets the 
ASHRAE standard, Inputs required from the yser for the 
ASHRAE Standard 90-75 method art floor areS, window area 
and exterior wall areas, 

3. User input of the buildin^LJA in BTU/hr-°f. This 
approach assumes tjjat the us^r (dr his engineer) has ✓ 
analyzed his bulldog w(^i a conventional loads calcula- 
tion procedure such as the iftethod described in the 
ASHRAE Handbook of Fundamentals. ^ 

10 
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thermal network which has been pre^fincd jfl the pro- 
gram, ftttni flit user's J description buildtxig/^iCOS? 
ecto the approprU te inductor valued and control coik 
stant^for thewtwork solution to pro«#d. The network 

accounts for all modes of heat transfer including radiation, ^ 
convection, and conduction. Thermal capacitance of the , \ 

structure i^modeled with diffusion nodes having thermal 
. Capacitance, The standard analysis solves the network , * 
rapidly with a steady-rate method to find a design heat loss 
£ " v rate which is then used with degree days to estimate the \ ."' ' 

heating load. The passive analysis solves the network for m 
transient conditions to estimate energy requirements.^ 

Domestic hot water \. 
loads calculation • " . 

The user has a choice of entering his domestic hot water 
heating load directly (in BTU's per day) or using one of the 
following methods available in SOLCOST. 

1, Retrofit users enter fuel usage records and a description 
qf the existing hot water heating equipment, SOLCOST „ 
will estimate a hot water load using reasonable 
assumptions for the equipment efficiency. ' 

2, User specifies residential application and enters number 
of occupants* SOLCOST estimates hot Water demand 
based. on average residential usage data * 1 

Sample cash flow 
output 

Internal rates of return on the investment before and after 

taxes are computed and pointed on the dash flow output N 
sheet. This^ate of return is the interest rate which makes 
the present worth of the cash flow in time equal to the 
initial investment. This interest rate gives the user a yard- 
stick which he can use to compare the relative merit of the 
S^Iar investment against other possible investments, - ■ ^ 

Simple payback periods on the solar investment before and 
after taxes are also printed on the loutput sheet, ^jhe 

payback period is the number of years required to generate - A 

a cumulative savings (due to reduced fuel costs) which 
equals the initial outlay for the solar system s The user 
is cautioned that the payback method ncglect^the "time 
value" of money (a dollar in hand today is worth more » 
than a dollar generated in fuel savings five years from novr), 
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*Rf«earchandPev«)oFnnent 
Praftct of tilt Dtvidon of Soli Energy 



M^M«ri«tt| Aerospace 



Tfitlng#ndvJid*tiam: * 

^ Sokr EnvirQDirental Engineering . foci 

Ft* Collins, Colorado Mi^ 

Fbr further Information en SOLCOST contact : 
International Busift^ Services « 
Solar Group , . 

1010 Vermont Avenue ■* ■ s 

Washtafton, DC 20O0S 
Tel; (202)628-1450 
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